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During colonoscopic examination, epithelial lesions, such as adenomatous polyps, are frequently encountered, unlike sub-
epithelial lesions, such as leiomyomas, which are uncommon. A colonic leiomyoma is a rare tumor, originating either from 
the mucularis mucosa or from the proper muscle, and accounts for only 3% of all gastrointestinal leiomyomas. Colonic leio-
myomas are usually benign and asymptomatic. However, they can sometimes cause symptoms, ie, abdominal pain, intesti-
nal obstruction, hemorrhage, and perforation. The traditional management option for a colonic leiomyoma is surgical re-
section. Recently, with the development of endoscopy devices and techniques, the endoscopic resection has been consid-
ered as an alternative treatment option. We experienced a patient with a leiomyoma that was diagnosed during colonoscopy. 
The leiomyoma was resected endoscopically without complication. We report this case with a review of the literature.
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the tumors are large. Because an endoscopic resection still has a 
high risk of perforation, subepithelial lesions, such as colonic leio-
myomas, are usually treated by a surgical resection [3]. However, 
with the recent improvement of endoscopic devices and techniques, 
an endoscopic resection has been increasingly considered as an 
alternative option [4].
We experienced a patient with a leiomyoma of the sigmoid colon 
diagnosed during colonoscopy. The leiomyoma was successfully 
resected endoscopically without complication. We report this case 
with a review of the literature.
CASE REPORT
A 54-year-old man who had suffered from mild, intermittent, and 
diffuse lower abdominal pain for two months visited our hospital 
for examination. No other abdominal symptoms (e.g., nausea, 
vomiting, diarrhea, constipation or hematochezia) were present. 
In his past history, he had hypertension, which was well-controlled 
by medication. The patient had no other medical illness or surgi-
cal history. He had been a smoker, 10 to 12 cigarettes per day, since 
the age of 30. However, he never drank alcohol.
Physical examination was unremarkable. Laboratory tests, includ-
ing complete blood cell counts, aspartate aminotransferase, alanine 
aminotransferase, protein, albumin, electrolyte, blood urea nitro-
gen, creatinine, glucose, urine analysis and stool examination, were 
within normal limits. Radiologic evaluation, including chest X-ray, 
INTRODUCTION
Since its first introduction in 1969, colonoscopy has been accepted 
as the best tool for the diagnosis and follow up of colorectal dis-
eases [1]. Therefore, the demand for colonoscopy is rapidly grow-
ing worldwide. During colonoscopy, epithelial lesions, such as ad-
enomatous polyps, are frequently encountered, unlike subepithe-
lial lesions, such as leiomyomas, which are uncommon.
Colonic leiomyomas are smooth muscle cell tumors originating 
from either the muscularis mucosa or the proper muscle. These 
tumors may occur throughout the entire digestive tract, but are 
rarely seen in the colon and the rectum, where they account for 
only 3% of all gastrointestinal (GI) leiomyomas [2]. Most of the 
patients with colonic leiomyomas are usually asymptomatic. How-
ever, they can sometimes have symptoms such as abdominal pain, 
intestinal obstruction, hemorrhage and perforation, especially when 
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abdomen supine/erect X-ray and abdominal sonography, showed 
nothing abnormal.
An esophagogastrodudenoscopy showed unremarkable finding, 
except for chronic superficial gastritis. After colon preparation with 
4 L of a polyethylene glycol electrolyte solution, colonscopy was 
performed the next day. During colonoscopy, about a 15-mm-sized 
semi-pedunculated polyp-like lesion was observed in the sigmoid 
colon (Fig. 1A). It had a smooth surface and was hard (cushion 
sign, negative) (Fig. 1B). After an epinephrine/saline mixed solu-
tion (1:10,000) had been injected into the base of the lesion, it was 
lifted (lifting sign, positive), and a snare polypectomy was done 
(Fig. 1C). The lesion was removed successfully without any com-
plications (Fig. 1D).
For differential diagnosis, immunohistopathologic examination 
was done. The lesion was nodular and consisted of interlacing bun-
dles of smooth muscle cells. The lesion cells were spindle-shaped 
and had bland-looking nuclei without atypia (Fig. 2). They were 
originating from the muscularis mucosa. There was no evidence 
of coagulation, necrosis or hemorrhage. In the immunohistochem-
istry analysis, cells were diffusely positive for smooth muscle actin 
(Fig. 3) while definitely negative for c-kit (CD117) (Fig. 4). With 
these findings, a gastrointestinal stromal tumor was excluded, and 
a colonic leiomyoma was diagnosed.
After the lesion removal, the patient’s symptom was improved. 
Follow-up colonoscopy revealed no recurrence after six months.
DISCUSSION
The leiomyoma, a benign smooth muscle tumor, was first described 
by Virchow in 1854 [5]. It often arises in the uterus of a woman, 
but may also arise in the skin, nipple, scrotum, and labia; however, 
it develops less frequently in the GI tract. A GI leiomyoma may 
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Fig. 1. Endoscopic resection of a semi-pedunculated polyp of the sigmoid colon. (A) A semipedunculated polyp with a smooth surface was ob-
served in the sigmoid colon. (B) The cushion sign by using a forcep was negative. (C) After submucosal injection of an epinephrine/saline mixed 
solution, a snare polypectomy with electrocauterization was performed. (D) No complications (e.g., bleeding or perforation) were noted at the 
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Fig. 2. Slides showing proliferation of spindle-shaped smooth muscle cells. The cells originated in the muscularis propria and had bland-looking 
nuclei without atypia (A: H&E, × 40; B: H&E, × 100).
A B
Fig. 3. Slides showing that cells were diffusely positive for smooth muscle actin staining (A, × 40; B, × 100).
A B
Fig. 4. Slides showing that cells were negative for c-kit (CD117) staining (A, × 40; B, × 100).Journal of The Korean Society of
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Table 1. Summary of case reports on colonic leiomyomas in Korea 
Case Sex/age Size, shape Location Symptom Method of removal
Lee et al. [11] 2000 Male/18 40 mm,  
semi-pedunculated
Descending colon Mass, hematochezia,  
abdominal pain
Open surgery
Lee et al. [12] 2002 Female/51 20 mm,  
pedunculated
Hepatic flexure Abdominal pain,  
weight loss
EMR
Cho et al. [13] 2004 Female/65 10 mm,  
pedunculated
Splenic flexure Hematochezia EMR
Park et al. [4] 2008 Male/54 10 mm,  
pedunculated
Sigmoid colon Loose stool EMR
Cho et al. [14] 2009 Female/59 10 mm,  
semi-pedunculated
Rectum Screening  
(Asymptomatic)
EMR
EMR, endoscopic mucosal resection.
occur anywhere in the digestive tract. However, most are found in 
the esophagus or stomach, and they have been noted in the colon 
only occasionally. In a survey of smooth muscle tumors of the di-
gestive tract, Baker and Good [2] reported that 65% of leiomyo-
mas were found in the esophagus or stomach, 23% in the small 
intestine and only 3% in the colon. Most colonic leiomyomas oc-
cur in the sigmoid colon or the transverse colon and are usually 
solitary; however, they may also be multiple. Furthermore, the 
majority of cases occur in adults between the ages 30 and 50 years. 
Colonic leiomyomas are rare, and to the best of our knowledge, 
only 5 cases have been previously reported in Korea (Table 1).
A GI leiomyoma is a benign subepithelial tumor that is usually 
covered with normal epithelium and has the characteristics of a 
mesenchymal tumor of the digestive tract. Mesechymal tumors of 
D
A C B
Fig. 5. Schematic of the submucosal injection and lifting sign. (A) and (B) are positive lift-
ing sign-indication of an endoscopic resection. (C) and (D) are negative lifting sign-contra-
indication of an endoscopic resection. M, mucosa; Lp, lamina propria; Mm, muscularis 
mucosa; Sm, submucosa; Pm, proper muscle; Ss, subserosa; S, serosa.
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the digestive tract are classfied by the WHO into gastrointestinal 
stromal tumors (GIST), lipomas, leiomyomas, leiomyosarcomas, 
angiosarcomas, and Kaposi sarcomas [6]. Overall, mesenchymal 
tumors are thought to represent only 1% of primay GI cancers. 
Due to their similarity in appearance under light microscopy, it is 
important to distinguish a leiomyoma from a GIST. They can be 
differentiated by using immunohistochemistry and electron mi-
croscopy. A GIST is believed to originate from Cajar cells and is 
usually stained with c-kit (CD117) [7] while a leiomyoma is be-
lieved to originate from smooth muscle cells and is usually stained 
for smooth muscle actin or desmin, but not for c-kit. Similarity, in 
our case, the resected tumor was positive for smooth muscle actin 
and negative for c-kit.
Colonic leiomyomas are usually asymptomatic. Hence, they are 
found incidentally during colonoscopy. However, they can some-
times cause symptoms, such as abdominal pain, intestinal obstruc-
tion, hemorrhage and perforation [8]. The clinical manifestation 
depends on the location, size and direction of the tumor growth. 
In our case, the patient with a colonic leiomyoma had mild, dif-
fuse, lower abdominal pain. The hypotheses for the origin of pain 
associated with these lesions are as follows [9]: 1) local pressure 
exerted by the tumor on nerves; 2) the role of specific infiltrating 
cells-one study of 24 angio-leiomyomas revealed that painful tu-
mors had fewer mast cells than asymptomatic tumors; and 3) the 
contraction of muscle cells, which may be pivotal in the induction 
of pain. However, the mechanism of pain is still controversial.
Although the traditional management option for a colonic leio-
myoma is surgical resection, this concept has been challenged re-
cently. Following the development of new devices and techniques, 
endoscopic resection has been considered to be an alternative treat-
ment option [10]. A leiomyoma can grow from either the muscu-
laris mucosa or the proper muscle layer. If the colonic leiomyoma 
arises from the muscularis mucosa above the submucosal layer, it 
can be successfully removed by using an endoscopic resection; 
however, despite that fact, in general, endoscopic resection is con-
sidered to increase the risk of perforation. The procedure can be 
confirmed by using a submucosal injection technique. If a lesion 
cannot be lifted by using a submucosal injection of saline (lifting 
sign, negative), it is likely to be a lesion with deep submucosal in-
vasion or to originate from the proper muscle layer, which is a con-
traindication for endoscopic removal (Fig. 5). In our case, we in-
jected an epinephrine/saline mixed solution (1:10,000) into the 
base of the lesion, and it was lifted. After lifting of the lesion had 
been confirmed, it was removed endoscopically without any com-
plications (e.g., bleeding or perforation). In conclusion, we believe 
that an endoscopic resection of a colonic sub-penduculated leio-
myoma can be successful, reducing medical costs and avoiding 
unnecessary surgery, which in the present case, for example, could 
have led to scars and psychological distress.
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